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(57)Abstract: 

PROBLEM TO BE SOLVED: To reinforce protection of 
an inner circuit from electrostatic discharge breakdown. 
SOLUTION: A first protective circuit 3AA is installed, and 
an inner element 11 A is protected from electrostatic 
destruction in an input/output circuit 3A with respect to a 
signal wiring 14A from an outer connection terminal 7A 
to an inner circuit 4A, whose power lines 8A and 9A are 
similar to the circuit 3A via the input/output circuit 3A. A 
second protective circuit 1 38 is installed in a branch 
wiring 15B via an input/output circuit 3B in the same 
group as an inner circuit 48, before it reaches the inner 
circuit 48 whose power lines 88 and 98 differ, and third 
protection circuits are also installed in the inner circuit 
48. The inner circuit 48 is protected from electrostatic 
discharge breakdown in multiple stages. An active element detached from any signal wiring is 
introduced as a protective element. Then, the element of the protected object is protected 
from the surrounding by the plural protection elements. 
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mmz^im^mt. zmmm^^^mixm [ooob] 

^immzMLxm'r(i>titzm29km®^t , miaflisio lo mmv^ ym'<7)^-'^y^ ^im<omLh^x'^Ki: 

mcommmzh^^xmmmm^zMtxmifi^ixt: ^ <^ot^^c, mco^^^m^mm-ft^ 

msmmt i^ttz^mwmmmw., i-rxu-i-^Ki:mmhti^j:^\ #tc. m i fisaniKo 

A y^z\mm^iix\^himii(r>mmim-h hmm m^zmh^rrmm^zmLx^i, m i mmmzx hw\ 

.^ixx^^imbmT^mmi . w.2, '^3m.m'^<n dmt£m.x\i^^ti:<ti:-ox^tz, ^zx\ t^t^im 

m*-^z^ttix\>^imm i im<r>^mmmm ^maxx/mmim'^rz^mmmm^mmiz'^ 

m^mimsmsmmmzmm^mm'i'ii^'t z<^^Bm. z<7)io^j:mm^mtitztbiz^j:^ 

ttixa'o. ztL(>co&;.mmi'i}^mMML^m^i&iti tirzhcoxh*). ^mmmizm^^^mm^^w.^ 

xoxmtfXoizmm^tLX^^i.m^ixnm^ 20 ^-ts^tsrawtts. 

m 2 izm^tifz^i^^m^m.. [ 0 0 0 4 ] 

[0001] hfzif)iz. m^m 1 (D^immmmmizh-yxa, 

■fmmicr>x\i!,:hmn}i^v^^ummzMi.x^cr,j: i^iixv^[^^m'^<^ohnfi^'-(omi,zmhx\iitim 

izm^mi5i:r/mmihmf(:>tix^^h^ii^m xiiim-m<r>K^mmzi5^^x^ 1 mmm 

Ttg|()Si^*^f>^I.A:>lSi^^Jf?S^'OScm^twa;l. tJn;iT> ;<7)(t#ffiiai*»'^>^«t-CfriBaSt«<0d*> 

ii!!c«*>^>fiia-ri.s«itcwi-i., -?-(^j;^^*^f**« 30 nM^comiztufimmmz^^mmmizmtx 

mmM.bixii. mm(r)Lsi a^mmm^m^ ti- mi-!rfimmmMimcom<^mmmzmmiz^ 

B)^. T'J9iV ■T^'oymt'LSl, •7;l-f1S}Stco ixi|SltffiOAtil^)IIlS85:^I.J;-p{cL)^c3i.T'-?-^tc 

[00021 tiimsftiiisiKSrSftT , mtm(m<nnwmm 

Wiimi)' h +*gS^i{ci'(.gp«i|Jg^ t Aai:^] [0005]i/i, 2 (T) t (Oti , ±ieo^{*;m 

m^tmm^tihtt%i\,z. ^mmmi^^tf^hm nmmwx'hi>ii^. m^i . ^2 . ig3»aiiiK« 

i5i»{=si>ft^ieiatc*f t-c«ii*ia5#i^^«o»-sco;ti6 3 %ih.\.z^tfix\^h--mfz\i^mu.wm=i-i% 

\.zm>(r^x\i!,-)immzii\^x^cr>mmmtwMy^y mns.<^imm<r>tz)^mtm^w^'^mii';itmmti:}£ 

t^zim^fitz--mx\i-m.<7iy^:^-Y'^V7y=j 40 \,zwmmfhmmmts:tzh^z\i. m.^x\^-^m^ 

x9m<rmmf^=f-ij'hti:h^\m!mtimihixx\^ ^xm^nwrn^MM^^ y\,z\mm^tix\^htim 

fz. ttz. nMn&imi<z'rhwm<nx\iMim^i jxm^w^t/^hi^mm^fix^^hmim^tmx^ 

x/]H^mm'^-rzsmw:mm,mm.x'\t. mwm ixx\^x. zix-bi%mn=i-bLxm<io^zt£'>x^^ 

i.zm-m'Skt Lx. ±3*^0^ 1 ^mimzmatx , ft 1. . 

^W^^^mmiM^zX^iffiX^-^h^Ummz^ [0006]$ t>l.z. if^3S30t<7){d, ±M<r)^mW 

n 'y ^raftsmsisrftis-ri. ^ i: iff^bnt $mmmm.x'h':>x . Buiems^aiiisscoftswifeio 

-eu-c, i*ia5|slSScoiSI:iiiWcffv^i*ig?* 50 [0007] 
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. COMSffljiiD:^««^|lI8SSr'7y^>yr 
tXf^g5lHlli!S4AC0fflt{i-«om^7^>'8A, 9A*« 10 

mz\,t'm-n<n^%m y s b , 9 b # m $ ii-c 

[0008] #»c7)>Hfl5«iBJJja^.2 t**fc^*>n-C# 

ffllC»iJOiTt>il, 4<oe*>i7)i^€jifflJSi^5AWi« 
^5>f y8A*?g?«g$*l. «tli!fflJg^6Aai«aS7^ 
y9A*««iB!$it. «m«ffl3gi^'5BtJi«ji7'f V8 
B*<^Sg$n, Jgtlllffl^^ 6 BlCfi^iH^^ y 9 BA?tg 

l$|gfS4A|*KOrtgK3R^l lAizmi, ^Jt, Atii:ftffl 

Bizmm^tifzmmm 1 4 B{iAai:»3iii?&3 e 

?:gT*»f> Zixtn l:ffl«0rtggIllSS4 B rtOrtSSSi' 1 

1 BtcM«.J:3{c^roTV>S. 

[0009] fi^Se^l4At*tU-C{S. Aai:']IlIK3 

Ai,zi5\^xmiumm3AAi}<mf(:>tihtbi>i,z. 
i5Bii. ^(s^, },ttif}mmARx/i>^um4A(o 

Bt^O. -e;TA:ft#^i 2Bc««5§nrv^s. c: 

mmW^l5BI,znL. Atil:'JlllS63BtCfcV>T«im 
2^1I1]S81 3B*<iStt';.iil.i:i:t>l-. l*]S8l2lS84B 
Cii V tiA^liS? 1 2 B t w ^ tern 3 ftSUlK 2 3 

[0010] mmiz. ft-^lEHl 4 B^zMlXiiAtHf) 
|plSI3BttjV^-cmi»SlHlS§3BB«<iSit4>a, -eco 40 
^«Eigll5Ati, '?-<OAai:*Jlll»3B3ll/f|*ia5iai84 

B<r>mi}^mti. mmzmixiii:hm3A^m 
i)^(>m tmcnff^^mA Ai.z-s.-yXK-nmi- 1 2 a 
m.^nx\-^h. zmmmi sAtcMtxJi. Aai:»i 
mmA{,zii\^xw>2^mHni3Bi}mi<ihix. i^gp 

|a]SS4A{ZfcUTA^3#^l 2 A«t C:'?)fcl33»glH] 
gS3 3-3 6*i|S(-t'^iXTt^S. 

[ooiii»i«aig»3AA{i (ii3#!?8) s *y 

- Yifi%m^ y 8 A{cig^§nry- K*<fi^ffiil i 

4 Atcgfi^^it/c^'f ;f- F D 1 i: . ;^ y- H*^'fl-^ffi 50 
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1 4 A iir y - H ii^%m >- 9 a 

8 Afc«fM$nKU^ y**«SS5-f y9At,zWSt^tifz 

pUOSY=yy'JX9X'hh^l^mm=f-2\ti. jfi 

jS7-^y8B, 9B&t^(i^iMi4B{cj^L'rfiX'e 

*lR«{C««?$it-t|S|«<0:J^^ h' D 4 . D 

1 ftgSS^l^ 3 1 l:i£}g«®-C'A;c T V M, . 

[00 12] tfz, m2m.mi3A\,i. ;*y-F*»' 
mjS7^ y 8 Acg?i^$nr/- Ymmm 1 5 At 

«gg$il7t:/'f K D 6 1 , y- F*-'^®M 1 5 

Atcg^i^§nry-h'*^«ji5-f y9A\,zim^tifzy 
•^:t-HD7i:. y-;?.Rt/y-f*<«2l9-^y8A{c 
»«g$itKu^ y9A\>zW&^fifzpMO 
shyyi^xi^X'h^m2mbm=F-3 2t^. 

t'. ft;tTV^|,. m2eiaillff51 3Bt. m®7^y8 
B , 9 BRX/^mii& 1 5 B C« tf n-f ixPiaics 
^^^tlfclSI^O^^-f :t- K D 3 at/SS 2«gi)#^^2 2 $• 

jam®t'm;fcv^i,*>\ mmmmx'^imBi 5 

BomE*««)i7>f y 8 B40SEJ: '3^< =5:l.^«ltt** 

[ 0 0 1 3 ] § 4>C. A:'Jigi^ 1 2 Ati. H 
VH=«igg$n^-MOb5yi''X:?l 2AP, 12AN 

i^^^'O. ^(r>Vyy'Jxif\2AP(r)V'-x\,i%w.y 
^ysA\,ztm^ixVyyi^x9i2At^(r>v-Mm. 
m^y9 Ai,zw^^ ixpitiny- v t^^iB^ 1 5 a 

{Cjgigg^nTV^I.. -eLT, ;<^A^J^^1 2A{cStr 
-S.m3fftailIK3 3~3 6Wi. y-XSl/y-F*<m 
M^-^ y8 AtC«Ji^$nF^^ y*<^i-«iBMl 1 5 AC« 
i^Sfiyt: P MO S h5 yi^'X:J'TS>l.^3#gil^^ 3 
3, 3 5lCjD;tT. y-XSt/y'-F*^'l;ji5^>'9A 

Yv^ ymmm 1 5 Atc^^s^t^-c n m 

OSVvy'Jys9X'hm3m>m=i-33. 3 5t|g{t 

[00 141 ttz. xi}m=f\2Bi^. nMy^ys 

B , 9 B&V^«ie«S 1 5 B Kit LT ^iX^fimkl.Z^ 

^^^fifznm<r>\-yy'J:^mi2BP. i2BN*»f> 
^0, ::<0A:J]*^i 2Bic*=M-.g,ii3«^aiEiS§2 3~ 

2 6tZt,4fflcOSS3|gi)«i^3 3. 34. 35, 36. 

3 7*^ft^.ilS*i. nMOSF7y>'';^^*^4.=3:S^ 
3figa!l5gi^24. 2 6(i, ^3ilgi)*i^3 4. 36[S]» 

tcy-;^affy-F*i«ilS7'f y 9 Btctg^^ixKW-^ 

y*5^iei81 5B{cS«g$tll.<0t*fL. PMOSF 
5yi/^:?*>^>=Sr2.m3tgl!ltSi^2 3, 2 5{i, l^3fig 
SjS^ 3 3, 3 5 i: 0 , ffl^ttf^1t«-C'«0g|jiS: HI 
iStSittfJlC. y^'rtmmi 5 Bt'il<fl!l<om 
■fEt8T-til<ltiB9'f>'9B(:tt^$ti.S. y-.:^a 
X/'r-Y\i'm~y'iySBi,zW^^ixX\.^h. 
[00 1 5] CltfOi^lC. limais]S83AA, 3BB 
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2i:. IS3Rg|Hl»2 3~2 6C-&*fLTV%|.m3« 
#^c0^fepMOSh9yvX:?23, 25{±. fSJiX 

[ 0 0 1 6 ] § <;>ti, m3«SailIK{c**ix-CV^S« 

2 B P c7):Eia!ltc h 7 yj/x 2 3 SriSS L^-fflllC N 5 V 
'JX^25i:mm.thtt^j\,Z. b7yi'';^^'12BN 
OtffllUti h 9 V j^':^ ^ 2 4 Srffia ttfflJt^Ji Vyy'J 
X9 2b^m.-th. I5l«t, A:'3^i^l 2AC03fii»T' 
(i, h^VxX^' 1 2APw:£ffl!|{c;h7yi/:^^'3 5Sr 
i!ML*fflKch7yi'';^^3 3?:i2{lt- Sfcfctti. h 
7 y i^'XiJ- 1 2 A N<OtWc«S h 7 ^-i^';^:? 3 6 $:ieS 
LtlitCti h 5 y i^'X 3 4 $:EB-ri. . 
[0 0 1 7] C:<7)<J;9=S:lIlS§5:i^'J3y'>XA^tlf^0 20 
atfWi. ii^. #^-y7-»lcSiloa-C;tl*lg|5|lISS4 
A, 4B<7){iJ^i*|(3. tg|()^i^ffl(^ajNa'5:«*-b'l-S-i{ 

mf<zm^-/^x'tskr&Lm.xwMth. ^o-t^zt 
x\ ^m^rn-tx(Dmxmco^^tx'ii. ^issm^m 
(Tym^-tii^m-mmxmmmmx'mmmzmm^ti 

<X«OJ:5=5riO*ifflv^^>ixl,. 30. 
[00 18] mHiCMOS<r)m^^Mi (02# 

, nMOSffl-fe;l/i:pMOSffl-fe;l/i:*^^>^'9. n 
MOSffl-fe/Hi. pMVy^hU-h (p-Sub)lC 

mmzM^^-^^ii. ^h^ixiznmmiifim- y 
m^Lxa^. '^^(onm^mimmmthztx' 

2m(^nMOS\'yy'>'X9ij^f)'^h^dl,ZthZ 
i:t)^v\ ttz. plviosffl-fe;H±. nM-^^xyPffl^ 40 
(n-We 1 1 ) iZ'^mn&^ltZm.^-t^tlX . n 

-en-fit, nM0Sffl-t;U2fc{tSnS*»ft^lS 
S: P S # «i X. ^ t <0 fc ^ o T V ^ S . 

[ 0 0 1 9 ] f LT . hKft«^«± 

T, l*)gB[Il?&4ACO-jicOpMOSffla3|s:-t:;l'±{ClitS 
^^'f y8A*iJ^«$il. rt^iSlHl»84A<0-jSc7)nMO 50 
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sffla*-t;u±t»iSjS7-^y9A*<BB!c$ii, rta® 
8S4 B(7)-aopMosffla*-b;i^±tJ±i;jii7^ ys 

Bifim^^tl. rtgPllISS4B<0-3a«OnMOSffla*-fe 

/i^itctimji^-f y 9 BA>m§ni.. 
[00203 -!-ix*^^> , m<*W{ctglfi«^(7)f J Of'tfW 

mtit. mnmum4Bizi5\.^xmmth&^-^ 

)VizMtx-it<o h 5 y^'x^ 1 2 a p , 1 2 a na^m 
3tg«i*i^23. 2 4*>siio#tt^.ti.sttttc, -en 

-enwtlSI|<0«3|R-fe;Kl*f UTIS 3 figlftSRi' 2 5.26 

4>ifefcV I A*-;l^or?y:?^ (H+^t)!!^ 

5:?e«-ri>^i:T\ h^yi^'x^' 1 2BP. 1 
2BN. &t/m3|gl)ST2 3. 24. 25, 2 6<7)V 
-x^^-en-fix'tji^^ ys B . 9 Btcjg^^ixl.. t 

18 (ll+(0±IIS:#B3) tJ:-5T, ±aiL!t J: ^^rS^ 

[ 0 0 2 1 ] ::<oj: a *j:im<r>^mwmmm.<^ 

MOS h7yi/X:?2 1 . 22, 23, 25, 3 
1, 3 2{i. y*t8A+9A. 8B + 9BratC 

Wk^ixX\-^htiK V-7.tV- Ytif-W^^tiX^^h 

<r>x\ w^nmmmx'M. mmttztifm<. «ji 

mEtc*tLT{f!i)»0*\ A^jSTI 2A, 1 2BcOi)f^ 
tCt^Sit&Clii^^ilV-". MOS h7yxX^'24. 2 
6. 33, 34. 35, 36t, YV^y<r>m^Z^ 
^HSffilSl 5 A, 1 SBt'SroT^'^l)*^ |5l«(c> lit 

[0022] tott. -?-ixf>{i- 

pni^^m<7yimimL'>z[m'hX'\,ihhm±.^^ 
j^-yf^yxm-ixn'o. mmtcy^xm^mnnz 
mtztifmmLtTmmx'hh, zm 
<nm^'tMzm.^tt^fitzmm^<^^ mt\m2 

(b) cOpMOSh7y>''X:J'2 5S:#,^) , Hl^^y 

mmz%m^wnx o frib9mLxm\i!>'rm. 

y^^-Y (25d) b' w-f ytim'^\,z±^ < lEd 
^»/-ci:#lC^fflLTil#lli-r^b7y>-'X^ (2 

5 1 ) C7)#ftti2i64>ns. -euT. m^<r>mmMX' 

{4W Ofl^rv^eWfW!6r>''f X*«E|]jD$iut 0 , V-x • 
H 1^ ^ y^<7)«E*«j£|K Lfe 0 %'^<izmtitz 0 1 S t , 

»ii-ri.. 

[0023] y^it-YXi l~D7t,, miS^^ 

ys B i::}J-llgE^ 1 5 B i:<?5|^*>(^tiS^i't-$nT0|)0 

[0024] ^ff)tzib. mmxv^-nm^f- 1 Kt^hx 
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r>fzESD-t—i^ (ElectoroStaticDischarge ; ffUJfc 

«) «±. 5tr, ^i«aiHiss3AA{ct5v^-c, /^^r- 

[00 2 5] ^tlX-m-^fzESD^-i^li. j^i^m^ 
1 Sem^fioTA:^!^^! 2BC0ti'?){:MI.*^ 

^zxi,.m3^mm'f24. leiz^-^xvM^^y 
mm^zx^mmy^ y8Bizhj^^^ixx . ^i^izm 

th. t*»ii. -ea^mtClh^yi-'X^ l 2BP, 1 

2BN<ov-;^fc:tWffl!l*»feeaH-|><lt*»A>. ii-i'Sffi 
^1 SBfLTh^yvX^' 1 2BP, 12BN(7)y- 

[ 0 0 2 6 ] vl p UT. Sji^^Offla L)^^Aai^)ll]S§ 

3Amxi)^hK'^xmit:»)mimi}->-ofMf!^^ 

i2Bh. mnmm^mmzum^ti^^tt^j:^. 

^SIlIIS3BBhlg2«^SIllSgl 3A^m3«i^3[lI!&3 
3-3 6 1 CC<t -:.TAai:']ffl5Sl^7 BigicOE S D-9-- 

|g3Sgi!l«^3 3, 3 60h"^-^yg!^5fec^ffl 

a^tio, ^Etii sAtmas^^ vsAtomE 

[0 0 2 7] iiTo, •JJ-HSEiKl 5A. 1 5BtC««8$iX 

Oii^^'OLT, A:ft«^l 2A. 12BW«ji7-<>- 
8A, 9A, 9A, 9B01E*<^S:Ls 
xX^'12AP, 12AN. 12BP, 12BN(7)y- 

'eoj§aoSI3«gII18S2 3-2 6, 3 3~3 6tCj;-:) 
X. i!'-^j:<ki>^zm/^(r>miZ'y\,^Xiiimiz. m 
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[0028] 

icomwimm^msizh-yxii. mnmmm^t 
<r)mw\mizx'um-thbt i,i,zi^^<r>xtii:nm^ 
X'tumt&x 0 iz L^ci tizx'o. mmm?^coxiii:h 
mx'(r)m<xm9mi>zMix . ajj^w • e^sw^^a 

hmiz^j:^tilcr,X\ W««!t«*>4>cO|*igSlllS8»a2: 

10 [0029] */dl^2<7)ti7){c|i-,-c«i, fi-^ffi 

tS^^i-«EiK m^i? L =5: < T t «a U# ?. J: 3 (c L 

mmzmtii::mmmzmix mmzumm^n 

mi^t hXo 7t . 
[00 30] ii^^3fio^^«sm«[His&gac 

20 t»'fi:-rs::t*^t'^3t, 

[0E<O®m=5rliiBH] 

[01 ] *%BJOit^(*^lllK^Bc7)±^ffi^f!lJO« 

WSMMX'hh, 

T-^^hS, (b) {i, -?-cO«**fli;^r«.^#f*:««fc 

im3] ^mmaximm^-rhmommx'h 

I. 

30 l-^«c*«llIS&IIS. 2-9mW^=f: 3A-A 
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* NOTICES * 

JPO and INFIT are not responsible for any 
damages caused by the use of this treinslation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which protects in detail the input 
component which consists of an active element in such an internal circuitry from destruction by 
discharge of static electricity etc. about the semiconductor integrated circuit equipment with which 
signal wiring and branching wiring are also prepared, in order that an input etc. may carry out the same 
external signal by some such internal circuitries in addition to two or more sets of I/O circuits and the 
internal circuitry which differ in supply voltage. As such semiconductor integrated circuit equipment, 
multifunctional LSI (large-scale-integrated-circuit equipment), digital one LSI of the digital analog 
mixture LSI and a multi-power source, etc. are mentioned. 
[0002] 

[Description of the Prior Art] With semiconductor integrated circuit equipment with many element 
numbers, while the external connection terminal, the I/O circuit, and the internal circuitry had been 
arranged in order from the periphery to the center section, the 1st protection network which consists of 
rectifying devices connected to the signal wiring and power-source Rhine in the intermediate I/O circuit 
to the signal wiring from an external connection terminal to an internal circuitry for protection, such as 
an internal component, such as diode of a pair or a lot and a transistor, was prepared. Moreover, in 
addition to the 1st above-mentioned protection network, with semiconductor integrated circuit 
equipment with two or more sets of I/O circuits and the internal circuitry which differ in supply voltage, 
attaching an interblock protection network between the internal circuitries connected with signal wiring 
or its branching wiring has also been performed as a cure to an electrostatic discharge. This interblock 
protection network is connected also to power-source Rhine where it consists of resistance, a rectifying 
device, zener diode or the transistor of a similar function, etc., and the supply voltage supplied differs. 
And when pressure-proofing of an internal component became weak with detailed-izing of an internal 
circuitry etc., enlarged the input-protection circuit with less number than an internal component, the 
interblock protection network was increased, or it enlarged further, and protection from an electrostatic 
discharge was strengthened. 
[0003] 

[Problem(s) to be Solved by the Invention] The proof stress of the internal component itself, such as 
gate pressure-proofing, declines, and it becomes impossible for relaxation of the local potential 
difference to meet the deadline also within an internal circuitry moreover, and it is impossible however, 
to also disregard the slowness and fastness of the surge noise propagation between power-source Rhine 
of the same group by progress of detailed-izing of an internal circuitry, or improvement in the speed. For 
this reason, sufficient protection is not obtained only by repeating the above-mentioned conventional 
technique. About branching wiring which results in other internal circuitries from which it branches 
from signal wiring with the 1st protection network, and power-source Rhine differs especially, it is 
becoming insufficient by the secondary protection by the 1st protection network. Then, it is necessary to 
strengthen the internal-circuitry protection from an electrostatic discharge about semiconductor 
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integrated circuit equipment with this signal wiring and branching wiring. This invention is made in 
order to solve such a technical problem, and it aims at realizing semiconductor integrated circuit 
equipment strong against an electrostatic discharge. 
[0004] 

[Means for Solving the Problem] If it is in the semiconductor integrated circuit equipment of claim 1 in 
order to solve such a technical problem To the signal wiring which results in the internal circuitry of the 
same group as this through the I/O circuit in any or the group of 1, it sets in. the I/O circuit of said group 
of 1 among two or more sets of I/O circuits where power-source Rhine differs, and an internal circuitry 
from an external connection terminal It adds to preparing the 1st protection network and protecting the 
internal circuitry of said group of 1 from an electrostatic discharge. It is related with branching wiring 
which branches from this signal wiring and results in said internal circuitry in any or other groups 
among groups, said branching wiring - said ~ others - after making it pass through the I/O circuit of 
the same group as it before resulting in the internal circuitry of a group, while preparing the 2nd 
protection network there - said ~ others - the internal circuitry of a group - the 3rd protection network 
- preparing ~ said - others - the internal circuitry of a group is protected from an electrostatic 
discharge by multistage. 

[0005] Moreover, although the thing of claim 2 is above semiconductor integrated circuit equipment The 
part contained in it among said 1st, 2nd, and 3rd protection network, or all protection components at the 
place where it is difficult to carry out direct continuation to said signal wiring, said branching wiring, 
etc. for a difference of supply voltage etc. Although it connects with power-source Rhine of an 
applicable I/O circuit or an applicable internal circuitry, the active element separated from any signal 
wiring is introduced, and this works as a protection component. 

[0006] Furthermore, the thing of claim 3 is above semiconductor integrated circuit equipment, and is 
protected from the surroundings by two or more protection components arranged so that this may be 
inserted, or so that the component for [ of said 3rd protection network ] protection may surround. 

[0007] 

[Embodiment of the Invention] Drawin g 1 - drawin g 3 explain the example of a concrete configuration 
of the semiconductor integrated circuit equipment 1 of this invention. Although this forms the large- 
scale integrated circuit of (refer to drawing 1 ) and COMS structure in a one chip and the external 
connection terminal 2, an external signal I/O circuit, and internal circuitries, such as a bonding pad, are 
arranged in order from a periphery to a center section Since the supply voltage supplied by internal- 
circuitry 4A divided into right and left and internal-circuitry 4B differs, for example, it has become 5V 
pair 3V, While I/O circuit 3 A and I/O circuit 3B are also divided into right and left and power-source 
Rhine 8 A and 9A of a pair is taken about by the group of I/O circuit 3 A and internal-circuitry 4A, 
power-source Rhine 8B and 9B of another pair is taken about by the group of I/O circuit 3B and 
internal-circuitry 4B. 

[0008] Many external connection terminals 2 are also divided into right and left, and are assigned to 
each class, power-source Rhine 8 A is connected to terminal 5for high power sources A of them, power- 
source Rhine 9A is connected to terminal 6for touch-down A, power-source Rhine 8B is connected to 
terminal 5for low power sources B, and power-source Rhine 9B is connected to terminal 6for touch- 
down B. Moreover, other external connection terminals 2 are assigned to proper external signal I/O, 
respectively, and are connected to the signal wiring which results in the internal circuitry of the same 
group as this through an I/O circuit. For example, since signal wiring 14A connected to terminal 7A for 
I/O should pass I/O circuit 3 A, it resuhs in internal component 1 1 A in internal-circuitry 4 A of the same 
group as this. Moreover, since signal wiring 14B connected to terminal 7B for I/O should pass I/O 
circuit 3B, it results in internal component 1 IB in internal-circuitry 4B of the same group as this. 
[0009] While 1st protection network 3AA is prepared in I/O circuit 3 A to signal wiring 14A, branching 
wiring 15B has branched from there. After branching, this branching wiring 15B separates from the 
group of I/O circuit 3 A and internal-circuitry 4A, is prolonged, since it passes I/O circuit 3B in other 
groups, finally, resuhs in internal-circuitry 4B of the same group as this, and is once connected to input 
component 12B there. While 2nd protection network 13B is prepared in I/O circuit 3B to this branching 
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wiring 15B, in internal-circuitry 4B, the 3rd protection network 23-26 is established in the place of input 
component 12B. 

[0010] Similarly, to signal wiring 14B, 1st protection network 3BB is prepared in I/O circuit 3B, and it 
separates from the group of the I/O circuit 3B and internal-circuitry 4B, and since the branching wiring 
15A should pass I/O circuit 3 A in other groups, it is connected very much to internal-circuitry 4 A of the 
same group at input component 12A. To this branching wiring 15 A, 2nd protection network 13B is 
prepared in I/O circuit 3 A, and the 3rd protection network 33-36 is established in the place of input 
component 12A in internal-circuitry 4A. 

[001 1] The diode Dl by which, as for 1st protection network 3AA, (referring to drawing 3 ) and a 
cathode were connected to power-source Rhine 8 A, and the anode was connected to signal wiring 14 A, 
The diode D2 by which the cathode was connected to signal wiring 14 A, and the anode was connected 
to power-source Rhine 9A, It has the 1st active element 21 which is the pMOS transistor by which the 
source and the gate were connected to power-source Rhine 8A, and the drain was connected to power- 
source Rhine 9A in the condition of having approached. It has the same diodes D4 and D5 and the 1st 
same active element 31 to which 1st protection network 3BB was connected respectively similarly to 
power-source Rhine 8B and 9B and signal wiring 14B in the state of contiguity. 

[0012] Moreover, the diode D6 by which, as for 2nd protection network 13 A, the cathode was connected 
to power-source Rhine 8 A, and the anode was connected to branching wiring 15 A, It has the diode D7 
by which the cathode was connected to branching wiring 15 A, and the anode was connected to power- 
source Rhine 9A, and the 2nd active element 32 which is the pMOS transistor by which the source and 
the gate were connected to power-source Rhine 8A, and the drain was connected to power-source Rhine 
9A in the state of contiguity. Although it has the same diode D3 and the 2nd same active element 22 to 
. which 2nd protection network 13B was connected respectively similarly to power-source Rhine 8B and 
9B and branching wiring 15B m the state of contiguity, since the electrical potential difference of 
branching wiring 15B may become higher than the electrical potential difference of power-source Rhine • 
8B in the state of normal operation, diode is not formed among them. 

[0013] Furthermore, input component 12A consists of transistor 12AP of the pair to which the drain of 
each other was connected, and 12 AN, the source of the transistor 12AP is connected to power-source 
Rhine 8 A, the source of transistor 12AN is connected to power-source Rhine 9 A, and any gate is 
connected to branching wiring 15 A. And in addition to the 3rd active element 33 and 35 which is the 
pMOS transistors by which the source and the gate were connected to power-source Rhine 8A, and the 
drain was connected to branching wiring 15 A, the 3rd active element 33 and 35 which is the nMOS 
transistors by which the source and the gate were connected to power-source Rhine 9A, and the drain 
was connected to branching wiring 15A is also formed in the 3rd protection network 33-36 to this input 
component 12 A. 

[0014] Moreover, it consists of same transistor pair 12BP to which input component 12B was connected 
respectively similarly to power-source Rhine 8B and 9B and branching wiring 15B, and 12BN. 
Although the 3rd four active element 33, 34, 35, 36, and 37 is formed also in the 3rd protection network 
23-26 to this input component 12B The 3rd active element 24 and 26 which consists of a nMOS 
transistor As opposed to the source and the gate being connected to power-source Rhine 9B like the 3rd 
active element 34 and 36, and a drain being connected to branching wiring 1 5B In order to avoid a flow 
in the normal operation condition unlike the 3rd active element 33 and 35, the 3rd active element 23 and 
25 which consists of a pMOS transistor does not have a drain at branching wiring 15B, and other signal 
wiring does not have it, and it is connected to power-source Rhine 9B. The source and the gate are 
connected to power-source Rhine 8B. 

[0015] Thus, the 1st active element 21 and 31 contained in 1st protection network 3AA and 3BB, 
Among the 2nd active element 22 and 32 contained in the 2nd protection network 13A and 13B, and the 
3rd active element contained in the 3rd protection network 23-26, all, although it connects with power- 
source Rhine of an applicable I/O circuit or an applicable internal circuitry, the pMOS transistors 23 and 
25 It is a thing in the condition of having been separated without connecting with any signal wiring 
including the branching wiring 15A and 15B. 
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[0016] Furthermore, in order to pinch the component for protection from both sides with two or more 
protection components contained in the 3rd protection network, while arranging a transistor 23 on the 
left-hand side of transistor 12BP and arranging a transistor 25 on right-hand side near the input 
component 12B, a transistor 24 is arranged on the left-hand side of transistor 12BN, and a transistor 26 
is arranged in right-hand side. While similarly arranging a transistor 35 on the left-hand side of transistor 
12AP and arranging a transistor 33 on right-hand side near the input component 12 A, a transistor 36 is 
arranged on the left-hand side of transistor 12AN, and a transistor 34 is arranged in right-hand side. 
[0017] In order to make such a circuit to a silicon wafer etc., in the field of the internal circuitries 4A 
and 4B assigned for every chip, in pitches [ every direction ], the detailed primitive cell for active 
elements is repeated, and is usually put in order and arranged. Although it is because it can respond 
quickly by doing so to demands various by performing proper metal wiring etc. if allotment of an active 
element etc. is concretely decided based on application while the primitive cell for active elements uses 
the middle of the last process of a semi-conductor process as the high wafer of the same structure or the 
versatility similarly arranged regularly with structure, the following is used as a primitive cell in that 
case. 

[001 8] For example, although it is sufficient if the primitive cell of CMOS consists of (refer to drawing 
2 ), a eel for nMOS, and a eel for pMOS, it is made for p mold substrate (p-Sub) to be dotted with the 
eel for nMOS in the shape of islands and a n-type-semiconductor field, a gate area of exposed oxide, and 
a n-type-semiconductor field are formed in each A n-type-semiconductor field, the gate area of exposed 
oxide, the n-type-semiconductor field, the gate area of exposed oxide, and the n-type-semiconductor 
field are formed like illustration, and two nMOS transistors are made and put by sharing a central n- 
type-semiconductor field in many cases. Moreover, it is made for n mold well field (n-Well) to be too 
dotted with the eel for pMOS in the shape of islands, and it has become that with which being arranged 
so that the eel for nMOS and a one to one correspondence can be taken replaced the n-type- 
semiconductor field in the eel for nMOS to the p type semiconductor field, respectively. 
[0019] By and the pattern formation of conductor layers, such as a metal layer, from from [ after isolated 
patterns, such as a metal which serves as the gate and its drawer section on the gate area of exposed 
oxide of each primitive cell, are formed separately and making a still more proper insulating layer etc. 
intervene ] Power-source Rhine 8A is formed on the primitive cell for pMOS of a single string of 
internal-circuitry 4A. Power-source Rhine 9A is formed on the primitive cell for nMOS of a single 
string of internal-circuitry 4A, power-source Rhine 8B is formed on the primitive cell for pMOS of a 
single string of internal-circuitry 4B, and power-source Rhine 9B is formed on the primitive cell for 
nMOS of a single string of internal-circuitry 4B, 

[0020] And if transistor 12AP of a pair and 12AN are assigned to the primitive cell which adjoins, for 
example in internal-circuitry 4B if allotment of an active element is decided concretely, while the 3rd 
active element 23 and 24 will be assigned to the primitive cell of each left-hand, the 3rd active element 
25 and 26 is assigned to the primitive cell of each right-hand, and required wiring which accompanies 
them also becomes settled almost uniquely. That is, at each corresponding primitive cell, transistor 
12BP, 12BN, and the source of the 3rd active element 23, 24, 25, and 26 are connected to power-source 
Rhine 8B and 9B, respectively by forming contact holes (seeing the black dot in drawing), such as a 
VIA hole, in the center of a cel. Moreover, connection which mentioned above the drain and the gate of 
each transistor with metal wiring (see the thick wire in drawing) is established. 
[0021] In the case of such semiconductor integrated circuit equipment of a configuration, MOS 
transistors 21, 22, 23, 25, 31, and 32 are connected between power-source Rhine pair 8A-H9A and 
8B+9B, but since the source and the gate are connected, in a normal operating state, it does not flow and 
actuation of the foolish Rika and input components 12A and 12B is not influenced to supply voltage, 
either. Similarly, do not flow, but bar proper actuation of supply voltage, an input component, etc., and 
there are no MOS transistors 24, 26, 33, 34, 35, and 36 at a normal operating state, although the 
connection places of a drain are just the branching wiring 15A and 15B. 
[0022] But since they are active elements, although they are minute in active regions, such as pn 
junction, they have parasitism capacitance in them, and a certain extent is possible for passing a 
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momentary noise etc. bidirectionally. Furthermore, in the case of the active element prepared in the 
primitive cell of this example (see the pMOS transistor 25 of drawing 2 (b)), the parasitism diode (25d) 
which will flow and will begin to work if a drain tends to sway to a negative side unusually, and 
existence of the parasitic transistor (25t) which flows when a drain bounds on a forward side greatly 
unusually, and begins to work are also accepted. And in a normal operating state, if the instant-noise 
which is not possible is impressed, the electrical potential difference between source drains is reversed 
or it separates unusually, it will flow. 

[0023] Moreover, from between power-source Rhine 8B and branching wiring 15B, since diodes D1-D7 
are also excepted, too, bar proper actuation of supply voltage, an input component, etc., and they are not 
at a normal operating state, either. And if the supply voltage of a connection place is reversed or a signal 
level and supply voltage also reverse these, it will flow. 

[0024] therefore - for example, first, the ESD surge (ElectoroStaticDischarge; static discharge) which 
entered from terminal 7for I/O A in 1st protection network 3AA, although missed by power-source 
Rhine 8 A and 9 A by the flow of diodes Dl and D2 If it flows to one power-source Rhine mostly and 
deviation arises in that case, it will distribute and will decrease so that the 1st active element 21 may also 
flow and it may become uniform also between power-source Rhine 8A and 9A. Next, if it is transmitted 
to branching wiring 15B and resuhs in 2nd protection network 13B, while being missed by power- 
source Rhine 9B by the flow of diode D3, power-source Rhine 8B also distributes by the flow of the 2nd 
active element 22, and it decreases also here. 

[0025] Although an intermediary reaches the place of input component 12B further, power-source Rhine 
8B also distributes by the flow of the 3rd active element 23 and 25, and the ESD surge which still 
remained decreases branching wiring 15B further also there while being missed by the 3rd active 
element 24 and 26 at power-source Rhine 9B. and the way same [ since it spreads from both sides also 
in the source of transistor 12BP and 12BN immediately, when the gate potential of branching wiring 
153, transistor 12BP, and 12BN changes a lot ] as if those source potentials also followed in footsteps 
promptly ~ being certain - since extent change is carried out, the flare of the potential difference 
between those gates sources is controlled further. 

[0026] In this way, input component 12B which was hard to protect in order to enter, since it passes I/O 
circuit 3 A from which the power system was different will also be certainly protected from an 
electrostatic discharge. In addition, in general similarly, although input component 12A is also protected 
from the ESD surge of the terminal 7B course for I/O by multistage 1st protection network 3BB, 2nd 
protection network 13 A, and the 3rd protection network 33-36 Since an electrical-potential-difference 
inversion with branching wiring 15A and power-source Rhine 8 A is eased directly, this one is more 
certainly protected by existence of diode D6, the difference of the drain connection place of the 3rd 
active element 33 and 36, etc. 

[0027] It **. moreover, the surge noise which rode on other external connection terminals 2 which are 
not connected to the branching wiring 15A and 15B is surroundings ****-- The electrical potential 
difference of power-source Rhine 8 A, 9A, 9A, and 9B of the input components 12A and 12B changes 
suddenly. Also when the potential difference between the source gates of transistor 12AP there, 12 AN, 
12BP, and 12BN begins to spread, about there and its near at least, the potential difference is quickly 
distributed and eased by the 3rd protection network 23-26 of the perimeter, and 33-36. And the peak of 
the potential difference will be controlled. In this way, an internal circuitry is certainly protected from an 
electrostatic discharge also to the surge noise which entered from which external connection terminal 2. 
[0028] 

[Effect of the Invention] Since explicit and direct protection was also made by having made it protect 
also in an intermediate I/O circuit multistage in addition to secondary protection in the I/O circuit of 
another electrical power system while protecting the internal circuitry of the attainment place of 
branching wiring there if it was in the semiconductor integrated circuit equipment of claim 1 so that 
clearly from the above explanation, the internal-circuitry protection from an electrostatic discharge was 
able to be strengthened. 

[0029] Moreover, if it was in the thing of claim 2, the protection network could be certainly attached 
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also about the internal circuitry connected with the circuit of another electrical power system through 
signal wiring or branching wiring by having enabled it to protect even if it carried out direct 
continuation to neither signal wiring nor branching wiring. 

[0030] Furthermore, since this was distributed to the surroundings of it and the peak of the potential 
difference was promptly eased even if local potential difference fluctuation arose by having protected 
the object component from the surroundings at the place of an object component if it was in the 
semiconductor integrated circuit equipment of claim 3, the internal-circuitry protection from an 
electrostatic discharge was able to be strengthened further. 



[Translation done.] 
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